Engineering transport protein function: theoretical and technical considerations using the sugar-transporting phosphotransferase system of Escherichia coli as a model system.
Potential experimental approaches for developing and applying protein-engineering protocols to transmembrane transport systems are described. We specifically consider procedures designed to alter protein function. These procedures are designed for the specific purposes of (1) changing protein interaction specificities and (2) changing a protein's catalytic function. We use sugar-transporting bacterial phosphotransferase systems as model systems to illustrate the proposed approaches. These and other similar procedures are likely to prove to be of utility for biotechnological manipulation of proteins as well as for elucidating potential evolutionary pathways taken for the appearance of novel functions within a protein family.